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\
BEARING TESTS OF MAGNESIUM—ALLOY SHEET

By W, H. Sharp and R. L. Moore
SUMMARY .

Bearing tests of AM~3S, AM-52S5, and AM—C57S magnesium—
alloy sheet in various thicknereses and tempers were made,.
Bearing yield and uwltiamate strengths were determined and
compared for various edge distances and for various ratios C-
of loading—pin diameter $to sheet thickness. Tensile g
strengths were determined and ratios of average besgring o

' yield and ultimste strength to temnsile strength are given.

The results of the tests indicated that ultinate .
bearing strengths increased with edge distances up to 1.5 o
to 2 timrg the diameter of the losding pin; that ultimate
bearing strengths sre a function of ratio of pin diaméter
to sheet thickness; that bearing yield strengths generally
ars not sensitive to ratios of pin diameter to sheet o
thickness; and that these properties are effected only '
slightly by inereases in edgn distance greater %t han 1 5
diapceters. - - il LT

INTRODUCTION

The increasing wse of magnesiunm alloys in aircraeft
construction has emphasized the nead for more complete in-
formation regarding the mechanical properties of these
naterials, The obJject of this investigation was to deter—
ains the bearing yield and ultimate strengths of seversl
of the mors conmmon magnFcsium alloys and to establish, as
f'ar as possible, ratios of begring velues to tensila e
strengths which may be used as 2 bssis for design, This S
report includes, in addition to data on bearing strpngths,
the tensile properties of tha alloys invnstlgated ana soue e

date on compressive and shear strengths., = : - =
e e e s ‘.-75.—4’- -
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JdATERIAL
(See appendix 4, p. 13)

Trsts were made of three nagnrgium alloys in the forn
of sheet - AH-35, AH-525, and AM—C575, All glloys were fur—
nished in —0 arnd ~H teonpers in a nouminal thickness of 0,064
inch, and in —R teuprrs. (between —0 and —H) in thicknesses
of 0.125 inch and 0,250 inch,

Table I gives the nechanical properties of the nete—
. rials used. (See references 1 and 2.) Although not in-—
cluded here, stress—strain dsta were obtsined in trnsion
for all the 0,064—inch sheet—and in compression for all
three thicknesses of .sheet used. 'Thess neasur~ments indi-
cated an initiel lineer stress—strain reletionship in all
casng., Under some conditions of cold work on wmegnesiun

allows, this type of stress—strain relation is not obtesined,.

(See reference 3,)

It will be noted 'in table I-that the tensile strengthe
and rlongations obtelned nornal to the direction of rolling
were slightly higher in most csses than those parallel to
the direction of rolling — a condition contrary to that
grnerally found in aluninuw—slloy sheet, The conpressive
yi~ld strengths were all below the corresponding tensile
yirld strengbths, the differrnces in sone Ceses being as
imuch as 40 percent. The shear strengths obtsined by punch-—
ing tests averagrnd slightly over 50 percent of the fensiln
strengths. ' '

The tensile properties of the -0 and —H teupers given
in table I compare quite favorably with the typical values
given in tsble 3 of reference 4. There are no typical
properties published for the ~R teuper, but it 1is stated

on pagme 16 of reference 4 that the properties of this temper

are between those of the —0 and —H tempers. This was found
to be sudbstantially true in the .case ¢f the properties
parallel to the direction of rolling, but a nunber of ex—
ceptions were found in the case of the propertles in the

opposite direction. The tensile yield and ultipmate strengthas

of the 0,125-inch snd 0.250-inch Al-35 sheet in the —-R
tnnper, norwal to the direction of rolling, were higher
than those found for the 0,064~inch shect of this alloy in
the —H temper. The corresponding proeperties of the 0.250-—
inch AM—525 sheet in the —R temper, on the other hand,

wore slightly less than those found for the 0,084~inch
gheet of this alloy in the -0 tewpsr, It appears from
thegn coRparisons  that the naterisgls supplied in the -R
temper weres not gll representative of commerciel sheet.
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TEST PROCEDURE

The bearing tests were made, as shown in figure 1,
with the 40,000—pound capacity Amsler testing machine.
One serievs of specimens was composed of strips zl inches
wide loaded through a steel pin 1/2 inch in dlameter,
and the other was composed of strips 2 inches wide loaded
through a steel pin 1/4 inch in diameter. All specimens
were originally about 30 inches long, cut parallel to the
direction of rolling. Duplicate specimens were provided
for all tests with the l/z-inch pin, except in the case
of the 0.250—-inch sheet in which three specimens werse
used; while triplicate specimens were provided -in most
cagses for the tests with the l/4—inch pin, Edge distances —
that is, the distances from the center of the hol~ to the ’
edge of the test strip in the direction of loading — were
varied on each specimen; distances of 1, 1.5, 2, 3, and 4
times the pin diamater D were used in the tests with
the l/z—inch pin and distances of 1,5, 2, and 4 timass the
pin diameter were used with the 1/4 inch pin. The holens
in the specimens were drilled and reamed to provide a
close £it on the pins. A complete set of edge distances,
covering the entire range investigeted, was obtained on
each specimen by shearing or sawing off the damaged end
after one test (about -3/4 in. below the center of the
0ld hole) and redrilling at a new edge distance for the
next test. hAuxiliery tests, in which the procedure was
repeated severagl times with the same edge distance, indi-
cated that the small amount of %tensile strain produced in
the portion of the specimens below the pin in the first
loading had no.significent effect upon the results of sub-—
sequent tests. In mos}i of the cases involving determina-—
tions of beering yield strength, the average tensile
stresses developmrd range from sbout 6000 to 10,000 pounds
per squeare inch, or qnly one~eighth the correspon&ing T
vltimate bearlng strengths,

The data on bearing stress and hole deformation, from
which yield—strength values were determined, were obtained
by measuring the relative movement of the pin and the
sheet on the under side of the pin by means of a fillar
micrometer microscoper reading directly t¢ 0.01 millimeter
and by estimation to 0.002 millimeter. The under side of
the pin projecting from the sheet on the microscope side
was flattened slightly to provide a shoulder in the plane
of the sheet on which one of the resference points for the
microscope readings could be located. The edge of the
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hole provided the reference point on the sheet. Figure 1.
shows the setup used. Hole—deformation measurenents were
made on all the specimens tested with the 1/4—inch pin and
on oene of the three 0,250-—inch specimens tested with the
1/2—inch vin. In all other tests, values of only ulti-
rmate bearing strength wers obteined.

RESULTS AWD DISCUSSION

Tables II and III sunnarize the beering yield and
ultiinate strengths obiLtained, The valuesg of bVearing yielad
strength given were selected from.the hole—defornation
curves in figures 2 to, 13 as the stresses corresponding
to an offset of 2 percent of the hole dirmeter from the
initial straight—line portion of the curves. It should
be emphasized that no definite e¢riterion has ever been
established for selrcting bearing yleld strengths and
that the 2 percent offset method used herein is quite
arvitrary. T

Although the data given in tabla II for the tests
with the 1/2—1nch pin indicate soue small inconsistencics
regarding the influence of edge distance upon ultimate
bearing strengths, it -appears that for the proportions
investigated there was no pesrticular advantage In using
rdge distances greater than twice the dismeter of the pin.
In fact, ffor a number of the tests of the 0.064-inch shoet,
there was no significant increasse in ultimate bearing
gtrength for edge Aistances greater than 1.5 diameters.
The behavior in the case of the 0.064—inch waterial, in
which failure 1nvolved to some extent the buckling resist—
ance of the sheet above the pln, was typical of that found
in aluminun when comparable ratios of pin dianeter to

sheet thickness are used. The fact that the 0.12b5~inch and

0.250—~inch sheet tested with the 1/2—inch pin &id not show
an appreciable gain in ultiuzate strength for edge digtances
gregter than twice the pin diameter, as generally found in
aluminum, msy apparently be attributed to the distinctly
Aifferent type of mction osbtained. Bearing failures in
these tests were chsracterized by a crumbling or shearing
of the materlal above the pin rgther than by an upsctting
action which, of course, results in increased effective
besrling sress and high values of ultimate tearing strength.

The results of the tests with the 1/4—inch pin given
in table III likewise show no apprecleble galn in ultirnate
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besring strength .for edge distances greater than twice
the pin dlameter. The important comparison to be madé
between these data and those given in table II concerns
the effect of pin dismeter upon ultimate beering strengths.
For an edge distance of 2 digmeters in the 0.,064—inch
sheet, the strengths obtained with the 1/4—inch pin ranged
from approximately 8000 to 16,000 pounds per square inch
higher than those obtained with the l/2—inch pin. The
Adifferences between the strengths obtained with the two
sizes of pin in the 0.125—inch sheet were not so marked,
although the values for the l/4—in¢h pin were, with one
‘exception, higher, The l/z—inch pin was the only size
used in the 0.2850—inch sheet; but the ultimate strengths
obtained in these tests were in fair agreement with
those obtained with the 1/4—inch pin in the 0.125-inch
sheet, for which the ratio of pin diameter to thickness
was the same, The agreenent betwean the latter test
results also indicates that the ratio of specimen width
to pin diasmeter, which was 8 in the case of the 1/4—inch
pin and 4.5 in the case . f the 1/2—inch pin, was appar—
Antly not a significant factor in these tests. -
Figures 14 to 16 shcw typical bearing failures
obtained for ¢ifferent edge Ailgstances 1n the tesgts with
the 1/2—inch pin. In general, the failures shown inai-
cate a more brittle action than is comuonly found ian sin—
ilar tests of aluminus—~alloy sheet. The relaestively low
elongation values given in table I for the —H and —R teu—
pers are consistent with this difference in behavior.

The bearing yield strengthe given in table III,
which eorreepond to the stresses producing a permanent
set of 2 percent in the original diameter of the hole,
show considerably less change with increases in edge dis-—
tance beyond l.5 pin diameters than do the ultimate bear—
ing etrengths, This behavior is typical of that found in
the aluminum alloys and is understandable since first
yielding in bearing appoars to be & local phernomenon and,
as such, should be relatively {ndepéndent of cdge dis-—
tances and other specimen proportions.. Fpr this reason
it is assumed that the yleld—strength.values, which were
determined for the most part from the tests of the 1/4—inch
pin, are representative for the materials used. .In the
teets Of the materials ln the R tempers, which provide
the only cases in which comparisons may b~ made, the yleld
gstrengths obtained fFfor O0.l25—inch material.tested with
the 1l/4~inch pin averaged about 8 percent higher than those
found for the 0,.250—inch material tested with the 1/2-inch
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pin. Part of this dAifferencn, hcecwever, may be attributed
t0 a Adiffercnce in the strengths of the two thickhesses of
sheet as shown in tsble I.

Although the results given in tables II and III show

definitely the effect of certain specimen proportions
upon bearing yield and ultimate strengths, significant.
Aifferences between the bearing characteristics of differ—
ent alloye and tenpers of sheet are not so evident. Table
IV gives average ratios of bearing yield and ultinate
strength to tensile strength in an effort to ellminate as
far as poussible the effrect of éifferences and irreguleri-—
ties in the properties of the material tested and to re—
2ucer all Agta %0 a coumon basis for couparison. Aside
from the effects of specimen propartions already consid-
ered, however, these ratios Ao not appear to inficate any
consistent relationships between the tearing properties

of cifferent alloys or tepmpers. Suall differences may
undoubtedly be atiriduted to variations, which are recog-
nize? as inherent in the bearing test, Until nore data
are gvailable, therefore, it is bellieved that the ratios
in table IV should be subjected to a very generasl and con-—
gservative interpretation. ’

' Tabhle V summarizes the ratics of bearing-yield and
ultitate strength to tensile strength selected from theso
tests as a basls for predicting nouinal bearing values for
other lots of these same amgnesium-alloys. Typical bear-—
ing-valunrs, 0F representative ainimum values such as are
used in aircraft design presuwnatly may e obtalned by wmul-
tiplying the ratios in tdble V:-by typical or minimun values
of tensile strength. . .

CONGLUS IONS

The results of these tests of AM-35, AM-52S, and
AM—CB57S maghesium—alloy sheet in vzrious thicknesses and
teupers Jjustify the following gonnral conclusions regarding
besring strengths:

1. The tensile properties of~the 0,064—inch sheret
investigated in the —0 and —H teupers conpare quite favor—
ably with the typical values given for these materials in
reference 4. The bearing. values obtained for this material,
.therefore, orc ‘believed to be representgtive for comnmercial
sheet of the kind used. - ' : :
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2. The tensile properties of the 0.125-inch and
0.250-inch sheet in the "as—hot-rolled" or —R tenpeér wére
not in all cases between thoee for the -0 ané =H tempers,
as is generally assuued. Although this irregularity
probably had little effect upon bearing—strength charac—
teristics, additional tests of more normal "-R" materisl

may be desirable. : . .

3. Ultiuate bearing strengths increased with edge
distance for values of edge-distance up to 1.5 t0 2 times
the diameter sf the pin. For greater edge distances
there was no appreciable gain in strength in most ceses.

4, Ultimate bearing strengths are a functicn o°f ra-—
tios 7f pin diameter to sheet thickness as well as edge
distance., Strengths obtained in the teste of the 0,064-
‘fnch sheet with 1/4—inch—61ameter pin (ratis of pin diqm—
eter to sheet thickness = 4) at an edge distance of 2
diameters were from 8000 to 16, ‘000 pounds per square inch
higher than found usging a 1/2 inch—diameter pin (ratio
of pin diam. to sheet thickness = 8) at the same edge dis—
tance. The effect of ratios of pin diasmeter to sheet thick—
ness was not so pronounced for ratiose o>f 4 or less.

5. For specinens heving a ratio of pin diameter %o
sheet thickness of 8, bearing failures for. erdge distances
of 1.5 dianeters ur greater were saccoupanied By local
buckling >f the shert abova the pin,— a type cf acti:n
sinilar to that found in tests <f sluminun. For ratios
of pin dipneter to sheet thickneses of 4 or less,.hawever,
failures for ~dge Adligtances of 2 diameters or gréater were
characterized by a shearing or crumbling of the material
above the pin rather than by en upsetting action, as
generally found in aluminum.

6. Beraring yield strengths, selected as the stresses
corresponding to an arbitrarily selectef permnanent set of
2 percent 1n the original hole diameter, incressed only
slightly for edge ¢éistances greater than 1.5 times the
diameter of the pin. Although most zf the deterwuinations
of bearing yield strength were nade-froa trsts with a 1/4—
inch—diameter pin, it seems reasonable tc assume that this
property of the materisl is not sensitive to ratics of
Pin diameter tov sheet thickness. B

7. Ratios of average bearing yield and ultiuste
strength to tensile strength for all tests are sumusrized
in table IV, The ratios selected arbitrarily from this
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table as providing an approxinate but conservative besis
for predicting nominal bearing velues for sther lsts of
these saite materials are given in table V.

Aluninum Research Laboratceries,
Lluminun Company of America,
Hew Kensington, Penna., Fabruary 1, 1943,
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TABLE I.— MEQEANIOAL PROPERTIES OF MAONRSIUM-ALLOY SHEET™
[hear strengths obtained by punohing test; diem, of pumoh, 2,735 in.y diam. of blank, 3.750

in.j

Hormal t0 direction of rolling

Pardilel to direotion of rolling

4BB "Cl ©40§ TWOTUUOWL YO¥N

Alloy and|Hominal Tansile |Temsile Flongation |Qokpressive|Tensile |Teneile Elongntion Compfeasiva| Shear
vemar | thiox.|Strength| yleld in 2 1n, yisld _letrength| ylela in 2 1n, eld - |strength
P nsea 1bv/ ptrength {peroent) atrengthP|(1n/ atrength {peroant) | atrength® |{lb/aq in.)
. (in.) 8g.in.) |(offaet = {offaetm0.2| 8g in.)| {(offast=0.3 (offaat=0,3
: 0.3 percont) pexcent) . peroent) . peroent)
(1bfag in.) (1b/ag in.) (1b/ag 4n.) {1b/eg in.}
A-33-0 | 0,084 { 32,000| 15,800 20.5 14,600 33,100 18,100 18.5
31,000| 16,800 18.5 -\ 33,800 18,300 18.5 -— 918,800
. - 032,400 | ©19,100 20,0
ivoraga| 81,500] 15,800 19.5 14,800 32,700 18,500 19.0 | 18,800
AN-538-0 | 0.084 | =8,800| 35,800 42.0 ———| 37,600 | - 33,000 38.0 .
. 8,900 45,800 17.0 ————| 87,800 ogg,ggg 419.0 ——— | %m,100
38,600 20.8
average| 38,850 26,860 18,6 [—————e( 37,520 22,200 ai.¢ ~—{ 31,100
AN-0578-0| 0.084 | 41,000| 28,500 210.5 16,800 40,300 22,700 | 911.0
R . 28,800 18.0 | 41,400 33,000 17.5 ———— | 080,300
o | e — ——-|o43,200 | ©23,000 18.5 -
Avarage| 41,600| 28,5560 5.0 18,800 40,970 23,670 18,56 —— ] B0,E00
Ad-39-H | 0,084 | 34,800| 35,800 14.5 81,000 37,000 33,400 6.0 asz, o0 |- _—
24,700 28,600 14,5 ——————| 36,000 1,800 B.0 i1 019,000
) c37,600 | ©33,400 8.0
Averags] 34,800] 25,750 13.5 21,000 28,870 33,570 4.7 23,000 19,000
AM-538-E | 0.p84¢ | 60,800 40,000 8.5 5,000 45,800 38,100 4.0 20,800  |em——m
51,200| 40,400 8.6 ~—————| 45,800 57,800 4.5 mm————| ©33,800
847, 500 ©38,600 3,3
Avarage| 50,900| 40,200 9.0 38,000 | 46,370 | 38,170 3.9 30,600 33,800
AM-0B78-H| 0.084 | 48,000 28,800 7.0 31,000 | 44,800 35,200 | 8.0 26,400 |o————
: £3,100| 40,400 8.5 ~me—e| 45,500 | 38,600 2.0 — e | "028, 700
46,300 35,800 2,0.
average| 50,660| 38,600 7.8 31,000 | 46,500 | 37,300 5.3 26,400 az, 700
AN-38-R | 0.125 | 38,600| 88,100 8.5 37,800 38,100 28,800 6.0 22,800 |—0o
AM-B3s-R | .136 | @B,500| a7,800 16.0 17,800 | 29,800 | 87500 15,0 17,600 |——m—meeee
- 30, 500 36,000 15,3
Avarage| 39,500| 27,800 18.0 17,800 vs00 | 38,800 |- 15.8 17,800 |
AM-QB78-R| 0.135 43,400 237,100 14,0 18,300 41,700 28,2300 18.0 18,000 —_—
AM-35-R | 0,850 | 38,300| 27,800 1.6 —| 85,800 28,800 8.0 28,800 |
AM-535-R | .2B0 | 38,700 25,100 16,0 16,200 83,300 87,900 14.5 18,200  |-————
AM-0578-n| .260 | 41,800 326,800 18.5 18,400 41,500 26,000 11.0 16,800 |-

a3tandard tenaion

z=s rafarance 3,

b¥hen valuss of compressive yleld strength are misaing failure

Ojveraga for two tesgts.
" dproke through defect.

ntaat spepimens for sheat metpls - ses fig, 3

Al) other results for gingle tests.
Values of slongation omitted from averags.

of reference 1. 8ingle-thiockneas compreasion speoimens -

ogourrasd bofore the requirsd etrain was obtained.

B
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TABLE II.- BEARING STRENGTHS OF MAGNESIUM-ALLOY SHEET-

A1l values ars averages of two tests parellel to direction of rolling,
Snecimens 24 in. wilde, loaded through stéel pin 1/2 in. in diam.]

Ultimate bearing strengths for different edgo
Alloy and | Nominel distances in terms of pin dismeter D
temper thickness Co (1b/sq in.)
(in.)}
1D 1.5D 2D 3D 4D

AM-35-0 0.06% 30,000 40,700 45,300 42,000 44,000

AH~525-0 , 064 34,900 50,800 54,000 54,100 53,600

AM-C57S-0 - ,06L 35,900 54,800 52,000 56,500 K1, 200

AM-35-H 0.064 3,800 50,400 51, 400 57,600 49,600

AM-528-H 064 3,100 62,900 63,900 60,900 60,400

AM-057S-H . 064 41,100 63,600 | 6U4,300 62,300 62,400

AM~3S-R 0.125 35,900 55,900 64,900 59,600 58,700

AM-528-R .125 34,600 52,800 1 64,200 65,400 64,600 !
AM-C57S-R .125 35,500 54,800 66,000 69,700 68,300

AM-35-R 0.250 | 35,800 56,100 64,200 63,500 64,100 '
AM~52S-R .250 34,200 53,000 64,600 69,400 66,000

AM~057S~R 250 33,800 54,100 62,800 64,700 70,600

TABLE V.-~ TENTATIVE RATIOS OF EBEARING ULTIMATE AND YIELD STRENGTH TO

' TENSILE STRENGTH SELECTED FROM TABLE IV AS A BASIS FOR PREDICTING
NOMINAL BEARING VLLUES FOR AM-3S, AM-52S5, AND AM-CH7S MAGNESIUM-
ALLCY SHEET

Bearing Bearing ultimate strength/Tensile strength
yield
Temper|strength Pin dism, - g Pin digm. - L 7
Tensile |Sheet thickness ©|Sheet thickmess ~ & O ~©98
strength Edge digtance | Bdge distance .
= 1.5D = 2D or more
-0 0.9 1.3 1.4 1.6 v
~R 1.0 1.3 1.4 1.6
-H 1.1 1.3 1.5 1.6
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. TABLE III.- BEARING STRENGTHS OF MAGNESIUM-ALLOY SHEET

il

[Specimens  of 0.0684 and 0.1385-in. sheet were 8 in. wide, loaded through steel
pin 1/4 in. in diameter,

ed through steel pin 1/2 in. in dlameter.

rection of rolliqg]

Specimens of 0,280-in. sheet were 3%in. wide, load-
.A11 tests were parallel to the di-

Bearin? gtrengths

Nominal (1b/8sg in. - :
Alloy and| thick-|Specimen|Edge distance=1.5D|Edge distance=3D|Edge distance=4D
Yemper ?§§5> * | Ultimate| Yield® '| Ultimate| Yield®| Ultimate| Yield®
AM-38-0 0.084 1 45,800 | 25,300 50,900 | 87,400 56,000 | 33,800
. 2 45,800 | 38,400 54,900. [ 87,800| 56,800 | 31,200
3 44,100 | 87,200 54,600 | 39,000| 56,000 |28,400
Average| 45,300 | 26,300 | , 53,500 |28,000| 56,300 | 30,800
AM-528-0 |, .084 1 55,000 | 33,800 86,900 | 36,000| 67,700 | 41,600
3 54,900 | 33,400 66,600 | 35,200{ 67,500 | 40,000
3 55,800 | 34,200 66,300 | 35,600| 70,000 | 40,400
Average| 55,200 | 33,700 86,600 | 35,600) 68,400 {40,700
AM-CB578-0|° .084 1 © 54,200 és,soo 87,500 36,4do 66,800 | 43,200
© 3 54,600 | 39,800 67,500 | 39,600| 69,000 | 44,000
3 54,900 | 39,000 88,700 | 37,600 ~€9,200 | 43,600
Average| 54,800 | 38,400 67,900 | 37,900 68,300 | 43,600
AM-3S-H 0.0684 1 55,800 | 40,400} 59,600 | 38,800| 59,800 |40,300
: 3 55,600 | 38,800 59,800 | 38,500 60,000 }41,000
3 55,800 | 38,000 59,700 | 41,000! 60,000 |40,800
Average| 55,700 | 38,100 59,700 | 39,400| 60,000 |40,700
AM-538-H .064 1 } 72,800-} -54,400-] - 78,200 |57,800| 77,300 |59,800
i 3 71,600 | 55,200 76,600 | 59,600 78,500 | 58,400
3 73,700 | 55,200 74,000 |58,200( %77,700 {58,200
Average| 72,300 [ 54,800 75,900 | 58,800| 77,800 | 58,800
AM-0578-H| .084 1 70,800 - 55,560 74,200 | 58,700| 77,300 | 58,6800
2 69,700 | '54,000*| - 73,700 |'57,500| 74,900 |64,200
3 67,700 | 59,200 69,900 | 58,000] 70,900 [63,300
Average| 69,400 | 56,2300 73,600 | 57,800 74,400 [62,000
A¥-38-R 0.136 1 52,100 | 42,000 67,500 |41,700| 68,000.| 43,500
AM-B3B-R .125 1 55,200 | 40,000'| . 69,600 | 28,700| 71,600 | 41,800
2 55,500 | 39,600 69,800 | 40,000| 67,800 } 41,600
3 55,500 | 43,000 89,700 | 40,000| 71,300 | 40,700
Average| 55,400 | 40,900 | 69,700 |39,600| 70,300 {41,400
A4-0578-R} .185 | - 1 57,500 39,300; . 70,700 | 43,100| 76,300 | 44,700
AM-38-R 0.350 1 55,600 | 38,200 | 59,700 |39,800{ 63,200 |41,800
AM-528-R | .350 1 55,200 | 37,500 85,700 | 33,800 65,800 | 37,700
AU-0578-R| .250 1 55,200 | 38,400 68,000 | 40,000} 71,800 | 41,200

&gtress corresponding to offset of 2 percent of hole diameter from initial

straight-line portion of curves in figs. 2 to 13 (O
1/4-in. piny 0.010-in. offset for 1/2-in. pin). *

.005-in. offaset for
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TLBLE IV.- BATIOS OF HRARING ULTTMATE AND YIELD STRZNGTHS T0 TEASILE STRENGTH FOR HMAGKBSIUH-ALLOY SHERED

Bdge distance = 1.5D Edge distance = 2D Edge distance = UD
: Begring ultimate Bearing ultimat ] t
T | ™ iz [ e | ey
(in.) Tengile strength yield s|Tensile strength yield Tengile strength yield
. gtrength strength® : gtrength?
1/e-in. | 1/U-in. ensile |1/2-in.| 1/U~in. Fensile |1/2-in. | 1/l-in. [Tensiis
pin pin  istrength | pin pin  |stremgth | pin pin  |strength
AM-35 0 0,064 1.24 1.38 0.80- 1.i§ 1.64 0.86 .1.& 1.72 0.9%
LH-525-0 06k | 1.36 1.8 .90 1. 1.78 -95 1. 1.83 1.09
A¥-CR75-0 Nt 1.3 1.33 <9l 1.27 1.66 .92 1.32 1.67 1.06 .
AM-35-H 0.064 1.36 1.51 1.06 1.39 1.62 1.07 1.3k 1.63 1.10
AM-525.H 064 1.36 1.56 1.19 1.38 1.64 1.27 1.71 1.68 1.27
AM-C575-h .0B4 1.40 1.52 1.23 1.0 1.60 1.27 1.37 1.63 1.36
AM-35-R 1 0.125 1.4y 1.37 1,10 | 1.70 '1.77 1.09 1.54 1.78 1.11
AM-F25-R .125 1.36 1.h0 1.04 1.6% 1.76 1.00 1.64 1.78 1.05
AM-C57S-R .125 1.31 1.3%8 .94 1.58 1.69 1.03 1.64 1.83 1.07
LM-35-R 0.250 | 1.57 |ee———]| 1.07 | 1.6 | ——] 1.12 | 1.79 |————| 1.17
AM-525.-R 250 1,37 | e .96 1.66 | e .86 1,68 | e .96
AM-CH75-R 250 1.31 ——— .92 1.55 | ————=- .96 1.71 e .99

®Yield strengths determined from tests with 1/U~in. pin for 0.06l-in. and 0,125-in. sheet; with 1/2-in.
pin for 0.250-~in. sheet,

g1
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APPENDIX A

Under some conditions AM—C57S5—HE and AM—0575—0 sheet
are susceptible to stress—corrosion cracking. If the
sheet is exposed to a corrosive medium under conditions
in which the exposed surfaces are subjected to steady
tensile stresses greater than about one—quarter of the
vield strength, fracture of the material may occur in a
tine short enough to render the part structurslly un—
satisfactory., Protection of the sheet by palinting will
prolong its life but will not entirely prevent cracking
where conditions are severs.

High steady residusal tensile stresses left by weld—
ing, severe cold—forming operations, or faulty assembly
of misglined parte appear to be the most serious in pro—
ducing stress—corrosion cracking. The lower stresses
produced by normal service loads, particularly by inter—
mittent service loadings, do not appear to have any ap—
preciable influence on the occurrence of stress—corroslon
cracking, especially where the corrosive conditions are
not severe. Therefore; alloy AM—(05%S will probably be
entirely satisfactory for applications where "locked—up"
stresses are not present or are held to a value less than
about one—guarter of the yield strength. Experience has
shown that this alloy has been satisfactory in many ap—
pllcations. o

Although the susceptibility to stress—corrosion
cracking is present in AM52S and AM—C525 sheet, these
alloys are definitely less susceptible than AM—C57S
sheet. XNo tendency toward stress—corrosion cracking has
been found in AM3S alloy.
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Arrangement for bearing tests with filar micrometer
microscope for measurément of hole elongation.

The specimen was illuminated from both sides, but the front

light is not shown.

Figure 1.-
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Figure 2.~ Bearing stress against hole elongation for AM-3S-0 megnesium- alloy sheet.
Pin diameter, 1/4 inch; sheet thickness, 0.064 inch; specimen width,

|
|
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k.004 Hole elongation, in.
(a) Edée distance, 4D. (b) Edge distance, 2D. {c) Edge distance, 1.5D.

Figure 3.~ Bearing stress against hole elongation for AM-528-0 magnesium-elloy sheet.
Pin diameter, 1/4 inchj sheet thickness, 0.064 inch; specimen width,
2 inches,
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Figure 4.- Bearing stress against hole elongation for AM-U575-0 magnesium-alloy sheeb.

Pin diameter, 1/4 inch; sheet thickness, 0.064 inchj specimen width,

2 inches.
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Figure 5.~ Bearing stress sgeinst hole elongation for AM-3S-H magnesium-alloy sheet.
Pin diameter, 1/4 inch; sheet thickness, 0.064 inch; specimen width,

2 inches,
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Figure 6.- Bearing stress against hole elongatbion for AM-528-H magnesium-alloy sheet.
Pin diamefer, 1/4 inchj sheet thickness, 0.064 inch; specimen width,

2 inches.
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Figure 7.- Bearing stress sgainst hole elongation for AM-C57S-H magnesium-alloy sheet.
Pin diameter, 1/4 inchj sheet thickness, 0.064 inch; specimen width,
2 inches,

(1 block = 10/50")
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Figure 8- Bgaring stress against hole elongation for AM-3S-R magnesium-alloy sheet.
Pin diameter, 1/4 inch; sheet thickneas, 0.125 inch; specimen width,

2 inches.
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Figure 9.- Bearing stress against hole slongation for AM-525-R megnesium-alloy sheet.
Pin diameter, 1/4 inch; sheet thickness, 0.125 inch} specimen width,
2 inches,
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Figs. 10,11

(1 block = 10/60")
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Figure 10.- Bearing stress esgainst hole elongation for AM-C57S-R magnesium-alloy .
gsheet. Pin diameter, 1/4 inchs sheet thickness, 0.125 inchj specimen
width, 2 inches.
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Figure 1l.- Bearing stress agaihst hole elongabtion for AM-3S-R magneslum-alloy .sheet.
" Pin dismeter, 1/2 inch; sheet thickness, 0.250 inchj specimen width,

2-1/4 inches.
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Figure 12.- Bearing stress agsinst hole elongation for AM-52S-R megnesium-elloy sheet.
Pin diamebter, 1/2 inch; sheet thickness, 0,250 inch; specimen width,
2-1/4 inches.
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Figure 13.- Bearing stress against hole elopgation for AM-C57S-R megnesium-alloy sheet.
Pin diameter, 1/2 inch; sheet thickness, 0.250 inchj specimen width,
2-1/4 inches, '
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Figure 14.- Typical falluree for edge distance of 1D.
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Figure 15.~ Typical failures
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Figure 16.- Typlcal failures for edge distance of 4D.
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